Regulation of rat brain synaptosomal [3H]hemicholinium-3 binding and [3H]choline transport sites following exposure to choline mustard aziridinium ion.
Choline uptake by cholinergic nerve terminals is increased by depolarization; the literature suggests that this results from either the appearance of occult transporters or the increased activity of existing ones. The present experiments attempt to clarify the mechanism by which choline transport is regulated by testing if the preexposure of synaptosomes to choline mustard aziridinium ion prevents the stimulation-induced appearance of hemicholinium-3 binding sites and/or choline transport activity. Choline mustard inhibited irreversibly most of the "ground-state" (basal) high-affinity choline transport but only 50% of "ground-state" hemicholinium-3 binding sites. Exposure of both striatal and hippocampal synaptosomes to the mustard, before stimulation, inhibited K(+)-stimulated increases in choline transport and of [3H]-hemicholinium-3 binding. We conclude that the mechanism by which choline transport is regulated involves the increased activity of a pool of transport sites that are occluded to hemicholinium-3 but are available to choline mustard aziridinium ion, and presumably to choline, before stimulation. However, the concentration of mustard needed to inhibit the stimulation-induced increase of [3H]-hemicholinium-3 binding and choline transport was lower for striatal synaptosomes than for hippocampal synaptosomes. In the absence of extracellular Ca2+ or presence of high Mg2+ levels, the choline mustard did not prevent the appearance of extra striatal hemicholinium-3 binding sites. Also, high Mg2+ levels removed the ability of the mustard to inhibit K(+)-stimulated increases of either [3H]-hemicholinium-3 binding or choline transport by hippocampal synaptosomes. In contrast, the preexposure of hippocampal synaptosomes to the mustard in the presence of a calcium ionophore (A23187) reduced the concentration of inhibitor needed to prevent the activation of [3H]hemicholinium-3 binding and choline uptake. Thus, we conclude that the ability of the choline mustard to alkylate the pool of choline transporters that are activated by stimulation appears dependent on the entry of extra-cellular Ca2+.